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Equipment Design and Reliability
from Design to Decommissioning

e Design Reliable Equipment

e Operational Environment

— Culture of Safety
— Human Factors Program

* Design for Operational, Extreme and
Survival Loads

e Risks Analysis, Assessment and
Management



Designing For Reliability

Everything starts With the deSigN........coouei e

Functional Design
Specification (FDS)

Design Equipment ] Engineered Oualitative Decisions
& “ S = : 1
vstem S .
Documentation J :\J.l:'l].S 518 o
@l
.

Semi-Quantitative

Analysis
orh Lees Quantitative
Must Be Performed : ‘
Analysis  —— Costs

Design Meets

FDS RISK ANALYSIS

.

RISK ASSESSMENT
[ Manufacturing ] I

RISK MANAGEMENT

3

A
4




Designing For Reliability

Training/Procedures
Work Environment s
Physical capability

Human Mental Model
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The History of Safety

' Number & Severity of Injusies
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Incident Prevention Filters

» Leadership
« Principals » Safety in Design
Systems

* Physical Protection

e Human Behaviors

* Management System

* Processes and

Procedures
* Equipment

and Tool Conditions
 Facility Conditions
* Working Conditions



The Integral Model of Safety %E;,E—
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Design Concept

Reliability Based Design Theory
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Data \ Performance Data

/‘

Tension Vield
RESISTANCE VAN,
Pressure
J\, LOAD Wal
Human Thickness

Decisions /\ > <
o Ovality
Weight
. Z S . Stress-Strain

Curve

s

Automated

Interfaces i I/ \ : Eccentricity

Reliability Based Design: As outlined in API Spec 5C1 (ISO 10400)



Reliability Based Design
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Design Concept — Load Variability

Design Risk = Probability (Load > Capacity)

LOAD Safety Factor/ SF=16 > R ES I STA N C E
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Design Concept- Reliability

Design Risk = Probability (Load > Capacity)
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Design Concept - Human Factor

Design Risk = Probability (Load > Capacity)
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Design Concept - Human Factor & Reliability

Design Risk = Probability (Load > Capacity)
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Engineered Qualitative
Svstem Analvsis
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Analysis

Quanttatve
Analysis —

T

RISK ANALYSIS .‘

RISK ASSESSMENT

RISIK MANAGEMENT

Risk models have different levels of detail — but most work in a similar manner

Benefits

Risks Analysis, Assessment & Management

Decisions
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